In 2008 the US Preventive Services Task Force recommended against screening men ages 75 and older for prostate cancer. Using Medicare Current Beneficiary Survey Access to Care files and linked claims, we compared trends in prostate-specific antigen (PSA) testing rates between men ages 75 and older and men ages 65-74. We estimate that the revised recommendation led to a 7.9-percentage-point decline in annual PSA testing rates over two years among men ages 75 and older. Although 42 percent of men in this age group continue to receive PSA tests, our results highlight the potential of guidelines with negative recommendations to reduce the use of low-value medical care.
harms of screening for prostate cancer in men age 75 years or older outweigh the benefits." 2 (p188)For men younger than seventy-five, the Task Force maintained its previous recommendation: "The evidence is insufficient to recommend for or against routine screening for prostate cancer." 3 Most medical guidelines recommend services that patients ought to receive. The revision to the Task Force prostate cancer screening recommendation provides an opportunity to examine the impact on practice patterns of a high-profile guideline recommending against receiving a medical service. In this article we evaluate the impact of the revised recommendation on PSA testing rates among men ages seventy-five and older.
A previous study of PSA screening in the Department of Veterans Affairs Pacific Northwest Network found that there was a small decline in screening rates among men ages seventyfive and older after the Task Force published its recommendation. 4 It is unclear whether these results reflect the use of PSA in community settings. Physicians practicing in a centralized, government-run system like the Veterans Health Administration may be more compliant with Task Force recommendations than physicians in other settings.
A study using data from the National Health Interview Survey's Cancer Control Supplement found that there was no change in PSA screening rates among men ages seventy-five and older between 2005 and 2010. 5 However, the study used self-reported measures of PSA testing rates. These measures may be inaccurate. 6, 7 One possible cause of inaccuracy is that many patients might not know that their physician has ordered a PSA screening test. Small surveys of physicians indicate that 20-30 percent of physicians do not always discuss PSA screening with patients prior to ordering tests. 8, 9 We used claims-based measures of screening rates and thus avoided this inaccuracy.
Study Data And Methods

DATA AND SAMPLE SELECTION
We measured PSA testing rates using the 2006-10 Medicare Current Beneficiary Survey Access to Care files. The Medicare Current Beneficiary Survey is a panel survey that collects data on health care use and access from a stratified, random sample of Medicare beneficiaries. Data from the survey include Medicare claims for respondents enrolled in feefor-service Medicare. Response rates for the initial rounds of the survey averaged nearly 80 percent during the span of the study.
The sample includes community-dwelling respondents ages sixty-five and older who are continuously enrolled in fee-for-service Medicare for the calendar year. We excluded men who reported being diagnosed with prostate cancer or who had an inpatient, outpatient, or physician office claim that listed a diagnosis code for prostate cancer (International Classification of Diseases, Ninth Revision, or ICD-9, code 185.X). In a sensitivity analysis, we excluded men who did not have at least three years of participation in the survey.
MEASURING PSA TESTING
We measured the receipt of PSA testing annually beginning January 1, 2006. We counted a respondent as having received a PSA test if he had at least one office or outpatient claim that listed Healthcare Common Procedure Coding System (HCPCS) codes 84152, 84153, 84154, or G0103. We measured a respondent's age at the midpoint of each year to compare annual testing rates by age group (65-74 or 75 and older). For comparison with previous studies, we also measured self-reported PSA testing rates by using the response to the PSA testing question in the Health Status and Functioning module of the Medicare Current Beneficiary Survey.
The claims data do not distinguish between PSA tests used to screen for cancer in asymptomatic men, tests used to diagnosis cancer in men with symptoms consistent with prostate cancer, and tests used to evaluate therapeutic options for men with benign prostatic hyperplasia. In a sensitivity analysis, we excluded men with ICD-9 codes for urinary tract disease (500-580) and male genital disorders (600-608), who might have received a PSA test as part of a diagnostic workup.
STATISTICAL ANALYSIS
We used a difference-in-differences analysis to estimate the impact of the revised Task Force recommendation on PSA testing rates. A difference-in-differences analysis compares the change in a treatment group-in this case, men ages 75 and older-to the change in a control group-here, men ages 65-74.
We estimated a probit regression in which receiving a PSA test was the dependent variable. The independent variables were age group (65-74, ≥75), period (2006 and 2007 versus 2009 and 2010) , an interaction between age group and period, race (white, black, or other), selfreported health status (excellent, very good, or good versus fair or poor), marital status (married versus other), educational attainment (college degree versus no degree), annual income (≥$25,000 versus <$25,000), and census region. The unit of observation was the person-year.
We excluded data from 2008 from the regression analysis because the Task Force released its revised prostate cancer screening recommendation in the middle of that year. We weighted the regressions using the survey weights and clustered standard errors at the level of the respondent.
We used the coefficients from the regression model to calculate the marginal effect of each variable on the likelihood that a man received a PSA test. We performed the analysis using the statistical software Stata, version 11.0.
In sensitivity analyses, we examined the impact of including additional income categories and Elixhauser comorbidity counts 10 calculated from inpatient, outpatient, and physician office claims. We also performed a falsification test: We reestimated the model using the receipt of a cholesterol test as the dependent variable (HCPCS codes 80061, 82465, 83718, or 84478). We would not expect cholesterol testing rates to decline among men ages seventy-five and older following the release of the revised US Preventive Services Task Force prostate cancer screening recommendation. A finding to the contrary would suggest that there was another factor in 2008 that changed the use of preventive services among older men.
Study Results
There were 14,926 person-year observations for 7,418 unique respondents. Respondents were followed for a maximum of four years. On average, the proportion of the sample in one year that also was represented in the following year was 62 percent. The demographic, health, and socioeconomic characteristics of the sample were qualitatively similar in the pre period (2006-07) and the post period (2009-10). However, some of the differences were significant (Exhibit 2).
Exhibit 3 displays estimates of the impact of respondents' characteristics on the probability of receiving a PSA test. For example, the results indicate that annual PSA testing rates are 4.4 percentage points lower among men ages 75 and older in poor or fair health compared to men in good, very good, or excellent health.
The estimated effect of the revised Task Force recommendation on PSA testing rates, the difference-in-differences estimator, is based on the interaction between age group (ages 75 and older) and the period following the release of the revised Task Force recommendation (2009 and 2010) . Assuming that without the revised Task Force recommendation, testing rates among men ages 75 and older would have mirrored trends among men ages 65-74, we estimate that the recommendation led to a 7.9-percentage-point decline in PSA testing rates among men in the older age group (p < 0:001).
We performed a number of sensitivity analyses, as described in the Study Data And Methods section. The results of these analyses are provided in Appendix Exhibit 1. 11 The differencein-differences estimates were all significant and qualitatively similar to the baseline estimate of −7.9 percentage points.
As noted above, we reestimated the baseline model using the receipt of a cholesterol test as the dependent variable. The full results of the analysis are shown in Appendix Exhibit 1. 11 The difference-in-differences estimator was small (−1.2) and not significant (p = 0.54). This finding increases our confidence that the revised Task Force recommendation, rather than some unobserved factor, caused PSA testing rates to decline in men ages 75 and older.
Self-reported PSA testing rates among men ages 75 and older were similar between the sample used in the baseline analysis and an expanded sample that included respondents in Medicare managed care plans (Appendix Exhibits 2 and 3). 11 Rates were much higher than rates calculated from claims data and did not increase or decrease monotonically over time.
Among men ages 75 and older, self-reported PSA testing rates were 71.8 percent in 2006 and 67.9 percent in 2010. Among men ages 65-74, rates were 69.8 percent in 2006 and 67.9 percent in 2010.
Discussion
Our analysis indicates that the revised US Preventive Services Task Force prostate cancer screening recommendation led to a 7.9-percentage-point decline in PSA testing rates among men ages seventy-five and older in 2009 and 2010. The change is significant, and thus it is unlikely to be due to random fluctuations in testing rates over time. However, more than 40 percent of men ages seventy-five and older continue to receive PSA tests.
If the Task Force recommendation had an impact on screening rates, then we would expect to see a decrease in the incidence of early-stage prostate tumors, which are primarily detected by screening, among men ages seventy-five and older. This is indeed what happened. 12 The number of men ages seventy-five and older diagnosed with early-stage tumors began declining immediately after the release of the revised Task Force recommendation. Taken together, declines in testing rates and in the incidence of early-stage tumors provide strong evidence that the revised recommendation led to a decrease in screening rates.
Like claims-based PSA testing rates, self-reported testing rates decreased between 2006 and 2010 among men ages seventy-five and older. However, the magnitude of the decrease was small. Prior studies indicate that self-reported PSA testing rates have poor accuracy. [6] [7] [8] [9] In all likelihood, claims-based measures provide a more reliable guide to changes in screening rates over time.
The results of several randomized controlled trials of PSA screening were published in March 2009. 13, 14 These may have affected screening rates, although neither study produced definitive results. 15 It seems implausible that testing rates among men ages 65-74 and men ages 75 and older would have moved in opposite directions in response to the trial findings.
Although Task Force recommendations have the imprimatur of the federal government, they are not necessarily the most influential set of cancer screening guidelines. 16 Guidelines from the American Cancer Society, 17 the American Urological Association, 18 and other groups advise against screening men with a life expectancy of less than ten years but do not recommend age-based cutoffs. The existence of multiple and conflicting guidelines might limit the impact of a particular guideline on practice patterns. 16 
Policy Implications
The 2008 revision to the Task Force prostate cancer screening recommendation was intended to reduce the risk of overdiagnosis and the overuse of PSA testing among older men with limited life expectancy. [19] [20] [21] Shared decision making is often promoted as the ideal for reducing the use of screening tests that are unlikely to increase life expectancy. However, shared decision making has not diffused widely into routine clinical practice. 7, 22, 23 In a sample of previously screened men ages fifty and older, only 6 percent had plans to discontinue prostate cancer screening. 24 However, in another study, many men discontinued screening after experiencing a serious health event such as acute myocardial infarction. 25 Age-delimited screening guidelines provide a clear, easy-to-implement recommendation for discontinuing screening. They are widely used in Europe. The limitation is that age is only a rough proxy for remaining life expectancy.
Most guidelines contain only affirmative recommendations, stating the services that patients are advised to receive. Task Force recommendations for prostate cancer and other screening services are unique in that they include recommendations advising against receiving certain services.
Recent revisions, particularly the 2009 revision to the breast cancer screening recommendation, have sparked heated debate among clinicians and in the popular news media. With the enactment of the Affordable Care Act, the recommendations carry greater weight because insurers are required to cover services recommended by the Task Force.
Our study confirms that PSA testing rates declined after the Task Force recommended against screening men ages seventy-five and older in 2008. Although 40 percent of older men continue to receive PSA tests, a major change in behavior occurred-and it was accomplished without coercion, regulation, or changes in coverage policies. Thus, our study highlights the potential of guidelines that include negative recommendations to reduce the use of services that are harmful, unnecessary, or of low value.
insurance claims, the authors found a 7.9-percentage-point reduction in annual PSA testing rates over two years among men in that age group. Although 42 percent of these older men continue to receive PSA tests, the drop highlights the potential of guidelines with negative recommendations to reduce the use of low-value medical care.
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